This paper assesses the quality of the CBC's communication policy by looking at the predictability and effectiveness of monetary policy communications by the Central Bank of Chile (CBC). To do so, we construct indeces of monetary policy surprises for the three major communication channels of the CBC: the release of policy meetings' statements, minutes, and monetary policy reports (IPoM). We assess monetary policy predictability and efficacy by looking at the size and time-evolution of monetary policy surprises associated with meeting statements and the impact of the above communication channels on asset markets. We find that, in general, the CBC's has been effective in its forward guidance through its statements and IPoM. Policy actions are quite predictable, especially post the global financia crisis. The response of equity prices and the exchange rate to monetary policy surprises have the right sign but are not robust. We also find an asymmetric response of equity prices to minutes suggesting that market participants extract information on the status of the economy especially when minutes have a loosening effect. Finally, to look at the macroeconomic impact we find that a 100 bps monetary policy tightening shock implies a decline in economic activity (IMACEC) of about 2 pp. after one year, while the response of inflation is more muted. JEL Classification Numbers: E3, E44, E52, E58
I. INTRODUCTION 1
Our analysis relies on constructing various series of monetary policy surprises by using survey forecasts of the policy rate and by measuring the short-term rate impact of communication events such as the release of the monetary policy report (IPoM) and meetings' minutes. 3 Monetary policy surprises associated with policy decisions at the regular meetings are the un-anticipated movement in the monetary policy rate based on both the central bank's and Bloomberg's survey. This is similar in spirit to Kuttner (1997) , Bernanke and Kuttner (2005) , Gertler and Karadi (2015) , and Gurkaynak et al (2005) for the US, and Meyer (2006) , Garcia-Herrero et al (2017) and Larraín (2007) for Chile even though their analysis exploit policy rate futures markets or intraday data. 4 Similarly, we construct the impact of IPoMs, statements, and minutes on the yield curve by looking at the daily change of yields (and swap rates) at different maturities the day of the event. (Yields and swap rates are first regressed on a set of controls to reduce noise).
Our results for Chile can be summarized as follows.
The predictability of policy decisions has been relatively high except for 2009 where the CBC cut rates substantially faster than expected.
5 Predictability has also increased over time as the number of surprise meetings has declined as has the overall number of meetings with a change in the policy rate-even though macroeconomic volatility has not changed meaningfully. 6 The mean absolute monetary policy surprise has in fact decreased from about 2 bps per meeting pre GFC to less than 1 bps post GFC-predictability is modestly better than for the US Federal Reserve during the 1998-2012 period (standardized for the relative policy rate volatility). Finally, monetary policy surprises are positively correlated to inflation expectations, 0.46, which is evidence of the CBC's commitment to aggressively move rates if inflation expectations move away from the target.
The efficacy of statements at times of monetary policy surprises is quite high since monetary policy surprises also significantly affect the medium-and long-end of the yield curve. Also, forward guidance from statements seems to shift the entire yield curve, while surprise actions tend to tilt the short-end rather than shift the curve. 7 The IPoM also provides substantial 3 We do not analyze the impact of board member speeches which is left for future work.
4 Larraín (2007) finds similar results using interest rate futures and surveys, for Chile. Meyer (2006) uses Bloomberg surveys and find a 6.5 bps increase in the 5-year yield after a 25 bps surprise. Garcia-Herrero et al (2017) focuses on the impact of surprises on interest rate volatility while Moreno et al (2015) analyze the comovement between asset classes in presence of monetary policy (and other) shocks. Data limitations and some specificity of the Chilean policy communication framework do not allow us to use intraday data. 5 For a similar analysis on the pre-GFC period see also Larraín (2007) . 6 The coefficient of variation for GDP growth is higher between 2011 and 2017 relatively to the pre-GFC period (2003) (2004) (2005) (2006) (2007) (2008) , 0.97 versus 0.85, respectively. The one for inflation is lower 0.88 versus 1.17, respectively.
forward guidance for the policy rate inducing changes in medium-and long-term yields superior even to the ones induced by "surprise" meetings suggesting that the policy information content of the IPoM is useful and significant. 8 An analog analysis does not find a similar result for minutes, instead, suggesting that minutes provide relatively little forward guidance other than what was already in the statement.
We also study the impact of monetary policy surprises on stock and FX markets. A 100 bps tightening surprise typically causes an exchange rate appreciation by about 1.5 percent in the same day of the surprise. The reaction of equity prices, in contrast, is not significant, though with the correct sign. Both results, however, are not robust. 9 Interestingly, even though minutes have a more modest effect on the yield curve they seem to have some effect on the stock market, although asymmetrically: contrary to intuition, "dovish" minutes (i.e., the minutes decreases the 3-month swap rate on the release date) have a negative impact on equity prices. This result suggests that the information content of dovish minutes probably include information over state of the economy (i.e., a negative economic outlook) rather than the CBC's Board's member preferences for looser monetary policy per se. IPoMs and surprises also seem to affect inflation-forecast dispersion, but only conditional on a "hawkish" tone: a 25 bps tightening surprise induced by the release of minutes reduces inflation-forecast dispersion by 0.15 points.
Finally, using a proxy-VAR a la Gertler and Karadi (2015), we find that a 100 bps monetary policy tightening shock induces a hump-shaped response for the policy rate and a reduction in economic activity with a peak decline in the IMACEC of about 2 pp. after 1 year. In contrast, the CPI's response shows an initial increase (i.e., "price puzzle") that reverts after about 2 months and makes the CPI 1 percent lower after 2-3 years.
The paper is divided as follows: in Section II we describe the central banks of Chile's institutional framework; in Section III we present the data and methodology; in section IV we describe monetary policy predictability; in Section V and VI we study efficacy (including forward guidance) by showing the impact on the yield curve, equity prices and the exchange rate; in Section VII we study the impact on inflation-forecast dispersion; in Section VIII we present the impact of the identified monetary policy shocks on the real activity and inflation; in Section IX we conclude.
II. THE CENTRAL BANK OF CHILE INFLATION-TARGETING FRAMEWORK
After a period of inflation convergence in the 1990s-when inflation declined steadily from double to low single digits-in September 1999, Chile coupled its inflation targeting (IT) regime with a free-floating exchange rate regime. The ensuing period was characterized by low and stable medium-term inflation expectations. We, thus, focus our analysis on the post-convergence period. Below we briefly summarize some of the salient features of the CBC's IT regime.
The CBC ranks high on the transparency index (see Dince and Eichengreen 2013) and has a clear "long-run" communication policy underpinned by a well-defined single mandatespelled out every month in the preface of its monetary policy report. The mandate has changed over time but only very modestly. In early 2000s, the CBC had adopted a 2-4 percent band for CPI inflation over a 12-to 24-month horizon without specifying a mid-point target. Since 2007, instead, the CBC has regularly clarified that it is committed "to keep annual CPI inflation at around 3 percent most of the time, within a range of plus or minus 1 percentage point. To meet this target, the Bank focuses its monetary policy on keeping projected inflation at 3 percent annually over a policy horizon of around two years." (CBC, 2017) .
During our sample period, the CBC has held monetary policy meeting regularly every month. Each meeting is followed by a short statement that provides a succinct rationale of the policy decision while minutes of the meetings are released with delay (see below).
The meeting's Statement is published in Spanish following each monetary policy meeting, stating the decision, explaining recent developments, and the expected future evolution of key variables and risks. Almost half the statements issued since 2011 have included clear and concise guidance about the likely future path of monetary policy, and the statements are explicitly conditional on current forecasts.
10
Minutes of the monetary policy meeting are released with a two-week delay since 2006 (before it was 45 days). With respect to the statement, minutes have traditionally included additional information about the details of the meeting discussion, including on the outlook, the policy alternatives that were considered, the arguments presented by Board members, and the balance of votes.
The Monetary Policy Report (IPoM) is the Board's main communication tool that provides a detailed explanation of the economic outlook and the rationale behind policy decisions (De Gregorio 2008) . It is released quarterly in Spanish and English. Each report clearly states that the policy objective is to bring inflation to target within the policy horizon of two years, and the document sets out to explain how the Board intends to meet this target. The report also includes key forecasts, such as growth and inflation fan charts, and provides (infrequently) estimates of unobservable variables such as the potential growth rate. The report does not provide a policy rate fan chart.
In the next section we will assess the yield curve impact of the release of the statements, minutes, and IPoM. We will also look at surprise movements in the policy rate.
III. DATA AND METHODOLOGY

Data
We construct a dataset with release dates of monetary policy statements, monetary policy meetings' minutes, and monetary policy reports (IPoM). The statement is published at 6 pm right after the monetary policy meeting and after markets close. Minutes of the policy meeting were released with 45 days delay before 2006 and subsequently with 15 (11 business) days delay. The IPoM is released 4 times a year starting in March at the beginning of the month, usually in the morning. It is released jointly with the statement only since January 2018 (outside our sample).
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To analyze the effect on the fixed-income market we use swap rates ( Figure 8 )-and for robustness we use yields of government bond and central bank notes. Looking at the series suggests that for maturities of up to one year, central bank yields might be more reliable than swap rates but for longer maturities swap rates are less erratic than yields.
Survey data are from the central bank (Encuesta de Expectativas Económicas, for short EEE) and the Bloomberg expectation survey, and both are filed every month.
12 13 The EEE is a survey of professional forecasters and is usually released a week or so before the policy meeting and the CPI release, but we have found 5 exceptions in our sample.
14 Between 2003 and 2017, we have a total of 180 monetary policy meetings (i.e., statements and minutes) and 53 IPoMs. Only in two cases (Dec 2009 and Jun 2010) , the IPoM and the statement were on the same day. For June 2010 this coincided with a monetary policy surprise. 
FX interventions
Since the adoption of a fully flexible exchange rate regime, the CBC intervened in the FX market to stabilize the peso only on two major occasions in 2008 and 2011. 16 The interventions were very predictable with the stated goal of increasing the size of international reserves in a situation where the Chilean peso was strong.
In the first intervention, on April 10 at the end of the ordinary monetary policy meeting after market close, the CBC announced a program to accumulate reserves of up to USD 8 billion through the remainder of that year. The program was, however, suspended at the end of September, after the demise of Lehman Brothers, when the Central Bank had accumulated about USD 5.75 billion. On the day after the announcement, the peso moved little while yields declined mildly at short term maturities, and the stock market gained modestly. Two business days after, however, the exchange rate depreciated by more than 3 percent.
In the second intervention, on January 4, 2011, with an extraordinary meeting, the CBC announced FX interventions that would last a year and consisted in buying USD 12 billion in the spot market at an average of USD 50 million per day. By the end of 2011, foreign reserves had climbed to more than USD 40 billion, equivalent to 17% of GDP. After the announcement the (multilateral) exchange rate appreciated by about 4 percent. The stock market improved and the short-term rates declined but the impact on long-term rates was more mixed. In both cases, it seems that portfolio effects were relatively modest while the signaling was more visible.
We, thus, introduce two dummies to control for announcements of FX interventions in our regressions (see next section).
Methodology
We exploit a high frequency identification to construct series of monetary policy and forward guidance surprises following a long-standing tradition (e.g., Kuttner (2001), Gürkaynak et al (2005) , Gertler and Karadi (2015) , and Larraín (2007) for Chile, among others). We then use the constructed surprise series to assess and evaluate the CBC's communication policy. To that end, it is useful to introduce a conceptual framework where communication is assessed in terms of predictability and efficacy (Blinder et al 2008) .
Predictability. Unconditional predictability can be defined, loosely speaking, as the inverse of the absolute policy rate surprise at the day of the meeting.
17 18 There are clearly various approaches for calculating monetary policy surprises. Here, we focus on the difference between the policy rate decided at the meeting and its survey forecast for that meeting. This means the time difference between when forecasts are made and the policy decision is taken should be short enough to avoid relevant information to be released between the time forecasters filled the survey and the policy meeting.
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We construct the surprise series using the median, mean, maximum, and minimum monetary policy rate's expectation from the Bloomberg survey (for the CBC's surveys we only have the median forecast). It is, thus, possible to decompose any policy change in its anticipated, , and un-anticipated, , components for each forecast
where , −1 is the forecast-, from the surveys above mentioned. We calculate the mean, ∆ , , median, ∆ , , maximum (i.e., the most dovish), ∆ , , and minimum (i.e., the most hawkish), ∆ ℎ , , un-anticipated policy changes (i.e., surprises) across forecasts. It is, thus, intuitive to define predictability as the inverse of the unanticipated policy change which can be approximated, for example, by the inverse of the average-forecast surprise.
Efficacy. This is defined as the market reaction to policy actions and events. In general, it is hard to know whether a market reaction was intended or not (the 2015 taper tantrum in the United States is an example of unintended efficacy). In practice, a credible central bank should be able to affect both short-and long-term yields through its communication channels, such as minutes, statements, and monetary policy reports. High efficacy should also increase predictability as markets are better able to anticipate central bank intentions. In practice, we will infer efficacy by looking at the yield curve, equity, and FX markets responses at times of central bank's release of statement, minutes, and IPoM.
Specifically, to assess efficacy, we first regress changes in yields on a set of control variables to reduce possible noise.
The idea is to control for factors that affect yields but are orthogonal (given our timing identification) to the policy rate decision. We divide the factors into three groups 1) US policy reaction function means that the news should be in the developments of the economy not in the announcements of decisions by the central bank" (King 2000) ; hence, a successful central bank should be boring. In modelling terms, this is equivalent to assume that the systematic component of the monetary policy rule is perfectly observable by economic agents.
interest rates, 2) copper prices, and 3) country risk. We also add two dummy variables for the 2008 and 2011 FX interventions and a possible time-trend in , .
In the next section we will assess the CBC's predictability and how it has evolved over time.
In section V we will turn to efficacy.
IV. PREDICTABILITY
The monetary policy rate has fluctuated substantially within our sample period from 0.5 percent in 2004 to 8.25 percent in 2008. Even so, a casual observation shows that monetary policy surprises have been relatively modest-except during the GFC where the policy rate was cut by almost 800 bps in seven months-and less frequent in the most recent period (Figure 1) . In this section, we will verify more precisely these casual observations and provide a descriptive analysis of surprises stemming from monetary policy meetings over the 2003-2017 sample period.
Of the 180 monthly meetings between 2003 and 2017, 60 had a policy rate change, one every 3 meetings. Out of these 180 meetings, the median forecaster has been "surprised" 27 times (i.e., 15 percent of the time or about one every 7 meetings). 20 Out of these 27 only in 6 occasions (about 5 percent of the times) forecasters were surprised by the TPM left unchanged (i.e., surprises conditional on a no policy change)-suggesting that the CBC is more likely to surprise markets and operators when it moves the policy rate.
The median-forecast surprise, however, masks forecast uncertainty and disagreement ( Figure  2 ). Indeed, given the presence of forecast disagreement (∆ ℎ , ≠ ∆ , ), mean-forecast surprises are more frequent, being non-zero in about 55 percent of the meetings. Moreover, when the mean forecast is used, also the frequency of meetings without a policy rate change that have nonetheless surprised markets increases substantially from 5 to 40 percent while that one conditional on a policy rate change is up to 83 percent (Table I-A and I-B). It is also worth noting that only in 2 instances the CBC has miscommunicated and surprised the markets with a move even in presence of no disagreement among forecasters (Table I-B) .
The distribution of mean and median forecast surprises is quite symmetric around zero but a few episodes during the GFC skew the distribution toward the left where we have 4 major loosening surprises above 50 bps (Figure 3 top charts) . Indeed, the period of the GFC shows the biggest surprises in our sample. The biggest one is in February 2009 (150 bps).
21 That surprise was preceded and followed by two other major loosening surprises that cumulated to 20 The Bloomberg and EEE median surprises always point to the same direction and are of similar magnitudes which means that the two surveys provide very similar information. We will, thus, focus most of our attention on the results using the Bloomberg's survey. a total of 350 bps surprise for the first quarter of 2009. As a result, the average surprise during 2003-2017 has a noticeable loosening bias of about -3 bps. 22 For sake of comparability, the Fed has a similar loosening bias, once the Fed's surprises are standardized by the ratio of the standard deviations of the monetary policy changes. 23 Beyond the GFC, it is also worth noting that hawkish forecasts have never been surprised by extra tightening while a few dovish forecasts have been surprised by extra loosening (Figure 3 bottom  charts) . 24 This suggests that the CBC, maybe because the sample is too short or business cycle is asymmetric, is more comfortable with loosening surprises rather than vice versa.
Notwithstanding the GFC, the average size of the surprises is relatively modest. The monthly mean absolute surprise for the mean (median) forecast is about 6 bps (5 bps) which is relatively small but still 3 bps higher than the one calculated for the US Federal Reserve (see Table I-A). 25 This is again, in part driven by the 2009 events when the CBC probably acknowledged with a delay the need to provide monetary policy stimulus. This in part might be due to inflation expectations which moved up sharply in 2008. In fact, we find that monetary policy surprises are positively correlated to inflation expectations, 0.46, which is evidence of the CBC's commitment to aggressively move rates if inflation expectations move away from the target (Figure 4 (Figure 4 top panel) . Also, the only episodes of "miscommunications" refer to the pre-GFC period when the CBC surprised the markets in absence of forecast disagreement.
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In conclusion, the CBC has a relatively high predictability which in average has improved over time. In the next section we will analyze the efficacy of the CBC's policy actions and its communication policy. 22 The sum of median-(mean-) forecast surprises between 2003 and 2017 is 526 (460) bps of which 350 (327) bps are concentrated in 2009. 23 Calculated using GK for the period 1998-2012, caveat: not perfectly comparable, methodology is different and the Fed has 8 meeting per year. 24 The biggest tightening shock is only 25 bps using the median forecast and 50 bps using the most dovish forecast.
V. EFFICACY: FIXED-INCOME MARKETS
We first analyze how statements after monetary policy meetings (i.e., words and actions) affect swap rates at different maturities (i.e., yield curve).
Anticipated policy changes have no significant impact either on long-term rates nor on shortterm rates such as the 3-month swap rate. This differs starkly from the meetings where we have identified a surprise, in this case the impact on the swap rates is strong and highly significant ( Figure 5 ). Regressions show that a 100 bps surprise increases the 3-month swap rate by about 53 bps and explains about 64 percent of its variation; the impact declines monotonically, as expected, and it is 7 bps for the 10 year rate (Table II) . It is worth noting that the impact is much stronger than what a purely temporary (i.e., 1 month) movements in the policy rate would have implied. For example, if the monetary policy shock reflected only timing uncertainty over the monetary policy decision (e.g., raising the TMP this month vs. next month) it would have implied an impact of at most 33 bps for the 3-month rate and 0.8 bps for the 10-year rate (almost 1/10 th of the observed one). The effects are stronger if we remove 2009Q1, raising the impact on the 3-month (1-year) rate to 76 (58) bps, but reducing the one on the 10-year rate (Table VIII-A and B).
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Not just actions (i.e., the policy rate decision per se) but also words in the statements have significant effects. In other words, we can focus on the occasions where there was no policy rate surprise (i.e. the market has perfectly anticipated the move), but there was a statement which was effectively forwards guidance (by describing the rationale for the decision and the bias); such forward guidance may have an impact on the yield curve. To test it, we regress the swap rates at various maturities on the 3-month rate using a dummy to condition on whether there was a surprise at the meeting (Table IX) .
28 Indeed, the effect is strong. The impact coefficient of the 3-month swap rate on yields in absence of surprises is bigger than 1 up to the 5-year yield and is still 0.9 and strongly significant for the 10-year yield. These high coefficients represent the pure forward guidance (i.e., communication) effect of statements since have been found in the absence of any surprise action. Forward guidance from statements seems to shift the entire yield curve while surprise actions tend to tilt rather than shift the curve.
Overall, the results suggest that CBC can affect private sector expectations not only at short and medium but also at longer horizons, working through the statement's forward guidance (in addition to the monetary policy actions). The effect of forward guidance seems greater during periods of heightened economic uncertainty such as the GFC.
We now focus our attention on IPoM and minutes. Since the policy rate is unchanged the day of the release of IPoMs and minutes we use the 3-month swap rate movements on that day. 27 The impact on the 1-year rate is stronger than Larraín (2008) who finds, over the 2002-2007 sample, a 35 bps effect. 28 The regression has 138 observations, of which 59 were no surprise. The standard deviation of the 3-month swap rate conditional on (no) surprises is 16 (3) bps.
Comparing Figure 5 with Figure 6 , we see that statements had usually a stronger market impact than the IPoM and minutes but more recently-probably thanks to the increase predictability of CBC's monetary policy-the impact of statements is similar in magnitudes to the one of the IPoM and minutes.
Interestingly, Figure 6 also shows that swap rates strongly co-move the day of the IPoM's release while this is less clear-cut for minutes. Indeed, regressing swap rates at 6-month and higher maturity on the 3-month swap rate, on the day of the release, we find very high and significant coefficients (close to one at short-horizons but, as expected, declining with maturity). These coefficients are much stronger than control which is proxied by the typical reaction of longer-maturity swap rates to the 3-month rate over our sample period (Table III) . This impact is also stronger than the one found for statements. This suggests that the IPoM has played an important role within the communication framework to implement CBC's forward guidance.
An analog analysis does not find a similar result for minutes suggesting that minutes provide relatively little forward guidance in addition to the one already present in the statement (Table IV) . Also compared to the IPoM, the policy information content of the minutes is substantially less relevant for markets.
VI. EFFICACY: EXCHANGE RATE AND STOCK MARKET IMPACT
A 100 bps tightening (statement) surprise typically appreciates the exchange rate at impact by about 1.5 percent while anticipated changes have no effect. The reaction of equity prices to the monetary policy surprise, though with the correct sign, is not significant (Table V) . Both results, however, are not robust. For example, if the monetary policy surprise is proxied by the movement in the 3-month swap rate the impact on the exchange rate is no longer significant-though the fall in equity prices, by about 1.6 percent, is now significant. The lack of robust results is not new to the literature: Acuña and Pinto (2015), for example, finds no significant effects on stock prices from monetary policy shocks in Chile for the overall index, even though some sub-indexes react more.
Contrary to the effect on swap rates, we could not find a significant equity or FX market reaction to the IPoM (where the IPoM shocks are proxied by the movement in the 3-m swap rate on the dates of the IPoM release), possibly due to the short sample used.
Interestingly, Table VI shows that minutes have a strong negative, while mildly significant, impact on equity prices but only conditional on being "hawkish" (i.e., minutes that increase the 3-month swap rate on the release date). In the case of dovish minutes (i.e., minutes that reduce the 3-month swap rate), the impact has a flipped sign which means that the more dovish the minutes the lower the equity prices. 29 This strong asymmetric result suggests that the information content of dovish minutes probably include information over state of the economy rather than the CBC's Board's member preferences for looser monetary policy per se.
VII. MONETARY POLICY COMMUNICATION AND INFLATION DISPERSION
The dispersion of inflation forecast is typically correlated with operators' inflation uncertainty. It is, thus, interesting to assess whether monetary policy decisions or communication affect the dispersion of inflation forecasts (in our cases measured as standard deviation across forecasts).
To answer the previous question, we regress two measures of dispersion of inflation forecasts at 12-month horizon on: its past values, the consensus forecast inflation level, and our constructed series of monetary policy surprises (i.e., the 3-month swap rate movement from IPoM and minutes releases, the median-and mean-forecast surprise from statements). 30 All surprise series are then split into hawkish (i.e., above zero) and dovish surprises (i.e., below zero).
31 Over our sample period, the average inflation dispersion is 0.28 point a standard deviation of 0.10 point, and a maximum of 0.68 point.
As expected both the lagged dispersion and the level of inflation have a positive coefficient and are highly significant (Table VII A 
VIII. THE MACROECONOMIC IMPACT
Finally, to study the transmission channel of monetary policy and its impact on economic activity and prices, it is necessary to isolate exogenous movements in the policy rate. The most traditional approach to identify monetary policy shocks relies on a timing assumption for which innovations to the monetary policy instrument-usually a short-term rate-have no contemporaneous effects on output and prices (see Christiano et al. 1999 ). This strategy is easily implemented in a VAR framework by using a recursive assumption where the policy instrument is ordered after measures of output and inflation.
Following the recent monetary policy literature (see Romer and Romer 2004 , Coibion 2012 , Gertler and Karadi 2015 , however, we exploit our constructed series of monetary policy surprises which are designed to be orthogonal to output and inflation forecasts. 32 This 30 The two measures of inflation forecast dispersions are the interquartile range and the standard deviation of forecasts from Brito et al. (2017) . 31 We control for GFC period by dropping major loosening surprises (i.e., above 50 bps).
32 It is also worth noting that the constructed series of surprises are not persistent (and, thus, forecastable) . In fact, even if all surprise series constructed show some degree of autocorrelations, from 0.4 to 0.6, this is mostly (continued…) orthogonality, in turn, can be used to infer the causal effects of raising interest rates on economic activity and prices. Hence, we blend the traditional recursive identification strategy with the use of the monetary policy surprise data which act as an instrument for the change in the policy rate (this strategy is often referred to as proxy VAR).
In practice, we estimate a monthly VAR with an index of economic activity (IMACEC), the consumer price index (CPI), the constructed surprise series, the monetary policy rate (TPM), an end-of-period stock market index (IGPA), and the end-of-period peso-USD exchange rate (all variables are in logs). 33 To trace the effect of a monetary policy shock on the economy we shock our monetary policy surprise series.
After a 100 bps monetary policy tightening shock, we find that the policy rate has an humpshaped reaction peaking at 30 bps and returning to its original level after about 1 year ( Figure  7 ). This persistent increase in the policy interest rate, in turn, implies a reduction in economic activity with a peak decline in the IMACEC of about 2 pp. after 1 year.
34 CPI's response shows an initial price puzzle where prices increase, however, they revert their initial response and starts to decline after about 2 months ending up 1 percent lower after 2-3 years. The stock market declines by about 0.8 percent after 3 months, while the reaction of the exchange rate is not significant.
IX. CONCLUSION
We have analyze the predictability and efficacy of the CBC's monetary policy by constructing a daily series of monetary policy surprises based on surveys and by identifying the movements in short-term rates at the time of the releases of the minutes and monetary policy report (IPoM). While both in isolation are not a guarantee of a successful communication policy, they can help you assess whether the communication framework is well functioning.
We have found that CBC's predictability is in general high (except during the GFC) and has increased over time as the number of surprise meetings has declined, as have the overall number of meetings with a change in the policy rate-even though macroeconomic volatility has not changed much. The efficacy of statements at times of monetary policy surprises is also quite high, since monetary policy surprises also affect the medium-and long-end of the yield curve more than other shocks. Forward guidance from statements seems to shift the entire yield curve while surprise actions tend to tilt rather than shift the curve. Minutes usually deliver a noisier signal while the IPoM provides substantial forward guidance for the policy rate inducing changes in medium-and long-term yields superior even to the ones due a sequence of sizeable consecutive surprising policy cuts in the first quarter of 2009. If we remove them we find an autocorrelation around 0.2 that is not significant for the mean-forecast surprise. 33 An alternative specification in log-difference gives similar results. 34 As a matter of comparison, our magnitudes are similar to the one found by Coibion (2012) for the U.S.
induced by "surprise" meetings. Results also suggest that inflation-forecast dispersion increases when markets are surprised by the CBC's dovish tone.
A 100 bps tightening surprise typically results in an appreciation of the exchange rate at impact by about 1.5 percent. The reaction of equity prices, in contrast, is not significant, though with the correct sign. Both results, however, are not robust.
Finally, using a proxy-VAR a la Gertler and Karadi (2015), we find that a 100 bps monetary policy tightening shock induces a hump-shaped response for the policy rate and a reduction in economic activity with a peak decline in the IMACEC of about 2 pp. after 1 year. In contrast, CPI fluctuates more, with prices increasing initially and then reverting after about 2 months and ending up 1 percent lower after 2-3 years.
XI. FIGURES
Figure 1 Monetary policy rate and surprise meetings
The blue line is the monetary policy rate, the "x" marker represents meetings where there was a surprise according to Bloomberg median-forecast surprises (yellow circles) the size of the surprise is indicated by the distance between yellow circles and the "x" marker. Source Bloomberg and CBC. Left. Cleaned swap rate changes at 3-month maturity vs. Bloomberg mean-forecast surprises. Right. Cleaned swap rate changes at 3-month maturity vs the anticipated movement of the policy rate (TPM). 
IPOM Minutes
Left. Cleaned swap rate changes at 3-month 6-month and 1-year maturity the day of the IPoM release. Right. Cleaned swap rate changes at 3-month 6-month and 1-year maturity the day of the minutes release. Regressing swap rates on anticipated (unanticipated) monetary policy rate decisions, sample periods vary depending on data availability. Unanticipated movements (i.e. surprises) are constructed using mean-forecast Bloomberg survey data. Similar results obtained for a common sample period. Regressions (1) and (2): stock market index changes (IGPA) and Peso-USD changes on anticipated and un-anticipated policy rate decisions based on mean-forecast monetary policy surprises. Regressions (3) and (4), replacing mean-forecast monetary policy surprises with the 3-month swap rate surprise at statement releases. Sample periods varies depending on data availability. Regressions (1) and (2): stock market index changes (IGPA) and Peso-USD changes on the 3-month swap rate surprise at minutes release. Table A1 and A2. Regressing swap rates on anticipated and un-anticipated policy rate decisions based on mean-forecast monetary policy surprises over different subsamples. Regressions in Table A1 are over the sub-sample 2010-2017; regressions in Table A2 are over the full sample but exclude 2009Q1. Surprises are constructed using the mean-forecast surprise. The surprise dummy takes the value of 1 if there was at least some surprise and zero otherwise. The line "3-mXdummy" represents the interaction term between the surprise dummy and the 3-month swap rate. Of the 138 observations, 79 had a surprise meeting.
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